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Spectroscopy and Spectral Analysis
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L DOM 52 + Hb 4 30 18 il 5 ) . 500 . A HL-TE AL
A A Al A B RS R R AR R AR RO R R
S RS RLE SR B P R T BERER ] A AU S 1
I 247 B di o - 49 o v AR A BB T WA ETTIN . e
JIE B 08 X 3 DOM % 8358 . 24 ik K
Z BT 58 AL O TE A [ e AE 77 206 DOM. BCit i 52 0 . T X%
DOM {2 ¥ 5t A0 A7 S it o 3 4R 2R, 58 A1~ 17 D ol W Wi ot 3%
(UV-Vis) HERAE TR AR TEI L 5 B8 RS, 7ERAE
DOM J5 W32 Z M A . Bl e iR aE . ot & 1 (E %
DA R R DOM 43 F o 05 B bE S b2 p e .

AR HE 75 2% - 5 DOM {4 22 i 38 5 - 3288 5] % V) A
Ko SR, L EREREW &, w4 B LR LI, XA
WL DA G, SR LR R . fEL e pH AR, A
PLIR & S & 8 F . 7T AE S BUitE IE XS £ 4 DOM 7
AR A F . B b, & pH A PR & = A A T
AU BB Y [ G 5 A2 e IS T 3 B S W A s A AL
A AR B0 MR A AL R A TR AT R TR 1 4

DOM J5 & ¥ B iy R B, AL AL T fE S 2 DOM #y 3 t FE AR
NGO . O B U AR B, LLEE Sh-TT IO O 1 O R AL T
B, W50 T R T AR A [R] it T 5 % 2108 DOM. 9 16 2 1 i
OFE s R % LA HURTR NG . I g FA X ik 21 S e 45 B
PRI B Al O

1 SEge ko

1.1 IR

256 Hb g5 T R A SC B T BB RO B 2 B P A
SEH . ML AR 110.46°, dush 19.32°, T3 oA RbHEE L,
T HESE R R 4T, BB KT ARG, AR B A R 0 3R
1, ¥R 1721, 6 mm, MEEEHEPES—10 A4,
i AR K 79% . AEIIREE 23.9 °C, BN 8 474.3 C.,
FPA RN WImKKBR N EFRWME S
F5.
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Table 1 Basic physical andchemical properties of the tested soil
LA HOLE/, AR/ WER/ BER/ &/ VT T CUE
J¥ /em (gekg ) (gekg ) (mgekg ') (mgekg ') (gekg ) (gekg ) (mgekg ') (mgekg ') (gecm ?)
0~20 5.32 9.51 0. 30 1.79 0.17 0. 29 0. 90 1. 60 35.62 1.72

1.2 HERE

TR0 A T RE N B AE . i I S it 4 A )
AR, 350N . OCKORTEAE) s @ NPKCE BT s @OGCH
HLIE) s @STREFE B 5 AR 430 Ry IR 26 L 2o 5 R 95 R 4
B, A HUIE N 3% 230 00 () 4 40 I Rt 1) 4= v . JIE
300 kg « hm %, #AE 200 kg « hm %, #JIE 300 kg « hm %, &
HLAE 24 000 kg « hm™ 2, FFF 3 200 kg « hm 2, 2020 4F 4 H ,
THMAR G R STERMHRE 0~20 cm (Y L HEHE &,
BAATRE=ZAEL, BREmERNTED 20 HE 8,
1.3 DOMWHESEE

KA RE BRI DOMY , FREGE 20 H & & i T +
10 g FREOET, IMABAEK 50 mL(EKEHH#E 151
A), BT 25°C, 200 r « min ' BEHNHEB 24 h, 10 000
r e min ' B0 10 min, K EIFWBGT 0. 45 pm K RIERE, AIFE
F| + 4 DOM E . BT 4 CukAih A7, FBA LR/ A5
B & DOM ) DOC % & .
1.4 DOM Hif 4 #f

FH £ 51-71 W43 3656 B2 I 2 DOM IO 1S . LU 4l K
B2 R DA SRR, 3 ] 200~700 nm (g 3% Be . LA
1 nm 8] PR HEATF0  ARAFROGEE AL ARE =X (D 115 iRl
RE A

a, (A) = 2.303A/0 (@D

KD HF: A B K (am)s o, (O R K A L8R IR B
(m )5 b R (m) o X F DOM S 4%k Bt iy #F 53 8 H
J7 R W BE FRAE DOM B/ b 2 2 5, AR BF 5% ik B
254 nm KT B O EH SUV AL, FI ok £ E DOM 5 &

P, SUVA,, & DOM 7E 254 nm F G RS DOC #e &
Z . SUVA K, FRFHRMEEME; #EE 260 nm
P AT B I BE A SUV Aggo AT 280 nm P 4 T 547 W G B2
{8 SUV Ao 43 51 3K 22 iE DOM 4> F 1 B 7Kt 4> F 5 F
P 250 #1365 nm AW SEBE 2 e Asse /Ases 2 HE DOM 4> F
KN B 300 Fl 400 nm Ab WG B LA A /Ase AL
DOM JE AL FR BECST, K 465 Fl 665 nm &b 1% W 3% B 10 AH
Asss /[ Asss FTAE DOM [ 2 11 Aok 6 & 9 & &5 R
355 nm Ab B9 MR W0 R BOR AR A @O R M E P 0 AR
WD,

W3 2R A 2R (S) OGS B A v —Fh R AF B, A
WEFE R F 28 A0 B BB I (2756 ~ 295 nm) $E4T S HiHHE. &
XN

aQ) = a(q,)e5% P (2)
K2 aQOAME WK HBILRE Q) ASHBERKM
W 2250, PEHL Sars—ses JZ W DOM S R R LB . [ R Gt
SRR UK . BEA Sers—aos B IRAE T DOM 445 1E 15 K.
FAE DOM 43 T KN B2 R 0 TG %5, % S HR/N S

BRI
SRR A S [ (3)]
Sk = Sar5-205 / S350~ 100 3

AT Sk BN R E PR R G, H BT R R AR DOM
(1) S PR L AN EE # A6  . Se 5 DOM ¥R BETE G S fH
. I DOM 73 7 iR . L3R 3F DOM 2 0y fir it ™= A o
PLSM S A . 24 DOM DL I S 32 i 50 6 35 11 4R F 48
SR ] S fHEEK
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1.5 HiEsE
2D-COS 4B 17 3 3o 135 5 e =2 [ 75 4k 99 56 % 38 75 A I 120, -
DOM 4143 16 7 41 W i 1P 5 BB o 5 %6+ 46 26453 19 DOM
SO REHCIR S 17 01 — L AL B JEJE B . B . R -, 100 :
2D-shige B 4 X5 5 5011 I I6 633 47 40 4+ K75 R 46 7 4 2ol »
&% . % Ff] Microsoft Excel 2018 5 Matlab2018b X £8 4 4 4 g
SHCATHEL . BT SPSS26 B 1 k47 5O 49 BF . R FH A 2 601
7 2540 BT HBOR A B I £ O HE 4 AE 5 DOC 4 4 1 2% 57 40
P (p<<0.05 R FE 25, M &M 43 1 K Al Pearson 3¢ & 20 z
BT (p<0.05 N B EM K. p<0.01 W B EHX. __ FIT
JiI Origin2021 % I 3147 41 56 F8 B 4 0 .
CK CF oG ST
Qd:% % ‘TJ‘ " Fertilization model
2 &AW | AEHEAETHERREENES S

2.1 FAEEEER T E DOM §2NE
DOC J& 1 1 48 DOM B & /M E 245 4n . QA 1
A AFGEAETT R L5 DOM AT R FER, £
ftiEXT + 4 DOM & & BA B & 5, DOM & & 45 4k 1 [
H715.32~104.89 mg » kg ', HALEIE 49k CF<CK<
OG<CST. 5 CK ALt jiti A UL W] i 35 $2 & 1+ 48 DOC &
HE 95.97 mg « kg ', J& CK AL 1. 29 5, [RIRE, it FHAS #F
113 DOM s 2 B3 K B 5, B % 104. 89 mg - kg '
A PPk A RT3 10 £ R i DOM, A 200 SR T
RO R B Sd k BT 2R A . R R AT RS . A HLIE IS
FF eb 07 B0 S5 7 FOS 280390 ) R T K W MR L R e Ah
A HLIE AR AT A B & KR S 401 19 DOC. 4% 1 e FE 1k AE
i 3% DOC & {UA 15.32 mg « kg ', AR T CK 4. %
FH AL IR 1053 25 0 230 T 4% DOC (i 2 . X5 Xiaol "™ fiy
Fge s —3, N AT BE AR AT BBt A, FRAG T RR AL, T
T AR E
2.2 AEHERET 1% DOM £ 5h-7] TR U St i 45 4E

R FH 48 Sh- 0] L0 A0 T3 BE 5 e A A HL T o T4
A 1) 52 2 Rt B RV J AL BE . DU R A B it v 8 DOM (1
A LW G R AR AN 18] 2(a) . SR ER, TEARFAAT T, &
A 1 TR A R R U8 I A R IR T 8, MK 650 nm DA JE MR G

700 @ — K
e CF

- 6004% 00
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Fig. 1 Soil DOC content under different fertilization
Notes: Different lowercase letters on the same soil column represent

significant (a, b, ¢) differences between treatments ( p<Z0. 05)
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Fig. 2 Characteristics of UV-Visible absorption spectrum of soil DOM in different festilization
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2.3 AEMEEEN T LE DOM MEMNMFESH AT
2.3.1 B oh bk g AR O

R H DOM (1) 48 51 $R A 2 B0k SR AE DOM 1 4k 2% 1 i
SUV A s SUV Ay Fil SUV Agge = ANERAEE 43 51 5 75 75 P .
Bk EH A FRAUE . IWE 3Ca, b, o) 40l v UG HOR
[ Ay it A iy =X B B AR T 4= 3 DOM (1 = Fl R AE S 80 f8 . IF
H PO AR 75 2 SUV AL » SUV Ay il SUV Ay = Fi 4R 4E
SHEIL A ER, BRA LSBT > A > A0,
Hep 5 CK A FAH . OG 4b B84 I fe A BT 8, SUVA;,,
SUV Aygo Fll SUV Aggy s = Rl BEAE 2 05 5138 in T 180. 2%,

18{ @
? 164
RILG =
E14 HiLt
. % 124
= 104 4
< 84 < 84
Z b Z
§ 64 be ; 6
D 44 G 5 44
w w
2 9
0 04
CK CF 0G ST CK CF

Fertilization model

Fertilization model

180. 0% A1 180. 0% ; ST AbH N Ay = Fh 4 E S BB AT B &4
A, ALy 15.9% . 15. 8% M1 15. 1% ; T CF 4B K +
3 DOM [ = A4S IES BB 30T B 8 19 T W, T W e B 43 31
Jg AL 0%, 41.3% A1 43.9% . A HLAE BE 9% A7 &% 1 hn 4
DOM fy 35 % M« Bk M DA BCF 3 4+ 6 (0 0 g P B BL s
Tk, HIERHETRe AU &, KIMAE
HLAEHE FH 3G T A P AN R A AL A AR 3
LR AL . B2 I5F EAL A WA G EL g A T i AR I Y i
RES B LG W B AL B R0, T S Bk £
DOM Z5# ik 28 . i DOM % &3 b,

16
= 144

F

m,
005

SUVAg/(L-mg

o N B~ o

oG ST CK CF oG ST
Fertilization model

B3 REHEESIE T ERKE SUVA. (a), SUVA (b)F1 SUVA, (c)
Fig. 3 Spectral absorption values under four fertilization managements SUVA,s; (a) , SUVA,4 (b), SUVA,4 ()

2.3.2 BSNT R AR

A [ it AE AR 2 X DOM R AiE 14 55 Sb T WO 3% W die LE o Ay
B o Azso /Ages AT 13 DOM 7p T4 R/, HAEMER . 2R
DOM 43 F & /N . IIE 4Ca, by o) 40 0] LLE H, HX T
AT AE AL B, AN [ i HE 7 R Ao /Aues ¥4 5 TH R B
Hrp e AL IE T Awo/Ases L FERZ, LFRER
7750 Hofhb B 2 ) TG WY 0% S 3 WD e A AT A 1
DOM 73 T G5 TR 5 Ak o Asoo /Ao REZ S DOM K Ji§ FE AL 2
JEL S EMEEM . Ao /Ao <{3.5 B, DOM J&: DLW 8 iR A
Es Asoo /Ao =>3.5 i, DOM JELLUE LR 32 . 7t F AL HE 4b

FUH Ao /Awo {H R 2. 28 B BART 3. 5, BLIME AL IEAL #EF
g 3 B LIS RERR D . TR A LAC A RS AT A LT
T Asoo /Ao [T 3.5 ULBIHE A A HUAC F0AS AT i Lo o
TS BN E . Ass /Ases [HRE R AL DOM H Y I H i
MR AP &Y, HE 4G, b, O LLUE . A,
Tite P AR RE © i A ATLAE 05 P A A I A~ 4 2 2 ) A TR
PE2E 50 Aues / Aves 18 B 185 BMRAR U A i JH A F1 L 7t JH A HLIE
AHERE . 5 FIAGAE o Herb s it P A% AT R BG4k PR K T
114, 5%, MiJHA HUILAH L AT IE AL BB K T 47. 800, T i
FAALEAR LA jti JE AL FERE AR T 42. 4% .

(a) a 4.0 (b) f (©) a
| b ab, b ab
2.5 b 3255 8
3.0
2.0
kbl 3201 3
~ 104 T 154 =4
c
1.0
4 24
0.5 054
0.0- 0.0- 0-
CK CF 0G ST CK CF 0G ST CK CF OoG ST

Fertilization model

& 4

Fertilization model

Fertilization model

AEHERALE T HIE MBI Aso/Ases (a), Ason/Aso (D), Aues /Ages ()

Fig. 4 Spectral absorption ratio under four fertilization managements A,s, /Ases (2) , Azgo /Agoo (b) 5 Aygs /Ages (€)

2.3.3 K & % a(355)

355 nm P AL 9 IR B o AR RALA €7 A L
BRI - o (355) (B R, R 7n A (0 78 fifk Pk A3 AL o ok 32
B DA AR Oy R 3 DOM B 5 8« (355) 9 AR AL 1
DLANEL 5 7R » «(355) AR L TE I 33. 09~165. 05, Hf o
(55 T EE I OG, HAH Ny 165.05, AL CK, ¥jm 1
175.6%, iKF TR #FKF; ST AL T CK, H & & AU in
1170 WA REESRTHA G A HLS S &, CF Ab 2
TH @R A YL S B R AR, A CK. CF 22 4R % W]

B KB T 44700 KW A VUL SR S b
o A P A BT B DR IR AT R R K R A R A,
-3 DOM A A €8 [ SR it
2.3.4 SHhiL Sy fh

H1 2 2 ] DUE W AP IE 7 R s CF B Sars—aos fE A B
F CK B BT+, 28 CF 9 13 DOM [ 4 F = BRI .
M CK 5 OG., ST Z A& W 825 . Sk {HAEH FIE DOM
MR TR 2 AL, M 2 FTLAE Y CF Ab 3B B4R T+ T Sk fH.
W] CF (1 15 DOM 45 #9 $5AF 2l A8 . 1 e il = 41 40 #1 2 [a]
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WHBFEZER., MR EN, 2 Se>18f, 4L DOM K2 AEEELETHSES Sk &
MR FE AR, X4 Sp<<1 mt, A DOM £ T 4 Table 2 S and Si; under four fertilization managements
TR R HE L it A A MG S it RS A = R LR . 3 Sk Sa75~205 Sk
E¥/NTF 1, Wb = FhAb B AN FEE+ 2 5 . CK 0. 005 94=0. 000 473b 0.383-0.021 4b
200 CF 0.008 74+0.001 57a 1.08+0. 340a
180 a 0OG 0. 007 07+0.000 491b 0.44740.020 7b
g 1604 ST 0.006 7240.001 21b 0.40840. 071 3b
< 140- - ‘
g 1204 2.4 1TEDOMKBESHMEXER
%:é 1004 14 DOM FIUFRAE S B0 #E G 6 R WL 3% 3, DR [ it
é 20 X " JEJ7 T . BRAMEE S M A R T % S8 N TE
£ ol %R, ML SUVAL 5 SUVAL B 1%, %91 T 15t
2, J DOM 3% 7 H A1 8K FE 55115 . 38 DOM o 95 75 B
204 St AR K R T KA 315 As/As 55 Sursoes FELE
0; Q BEME, R T 15 DOM #8458 e M b b & 24 1
L L i <l KA FAHVR . SUVAL, . SUVAy, . SUVA, . I IR

Fertilization model

B a(355)#75 L3 DOC & BEAFTE B35 IE AR5 Asoo /Ao »
Ayss /Asss 5 13 DOC 7 I8 B 2 25 TE A 55 Sars—vos »
Sk 5 25 DOC #5573 51 ik 2] K 25 570k 5 Rl 2 25 6 o6 .
BRI R R, BAN e R B ARk L., S
{ELFT o (355) & PP f + 3 DOM 114 45 ¥ 52 2 182 5 1) T 245 4%

B 5 AEMELETLE DOM RILFRE a(355)
Fig. 5 a(355)of soil DOM under long-term

different fertilization
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Table 3 The correlation analysis between soil DOM and Parameters of Ultraviolet-visible spectroscopy

DOC SVUAzs4 SUV Az SUV Azgo AgsoAsgs Azo0Auoo Ayes Asos a(355) S275~295 Sk
DOC 1

SVUA;.4 0.502" 1
SUV Az 0.571* 0.991*~ 1
SUV Agg 0.575* 0.964 "~ 0.971** 1
AssoAses —0.434 —0. 397 —0. 347 —0. 346 1
Aso0 Ao 0.841** 0. 318 0. 339 0. 344 —0.201 1
Ayss Ages 0.940* * 0. 490 0.501~ 0.510* —0.617" 0. 840" * 1
a(355) 0.572* 0.991** 0.996 " * 0.963** —0.359 0. 336 0.510* 1
Sa75~205 —0.633" —0.202 —0.195 —0.202 0.801** —0.421 —0.720** —0.198 1

Sk —0.830** —0.461 —0.455 —0.461 0.803** —0.661"* —0.923** —0.450 0.896"* 1

e o Flx o« 23 HIRIR BF KT p<<0. 05 Fl p<<0. 01, Tl
Notes: * and * % represent p< 0. 05 and p<C 0. 01, the same as below

450 A0
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250
o

2 0

00 250 300 350 400 45

0.03
0.02
0.01
0.01
0.00
-0.01
-0.01
-0.02
-0.03

UV-Vis wavelength/nm
UV-Vis wavelength/nm

300 350 400
UV-Vis wavelength/nm UV-Vis wavelength/nm

6 —#EXNKERE
(a): ﬁ]ﬂ%; (b) ﬁﬁﬂi
Fig. 6 Two-dimensional correlation spectrum

(a) ; Synchronous map; (b): Asynchronous map



5 10

R B S+ T 58 A= AT L DG O i 1 T AT [ it S X e 20 9 3 A A1 A AL 5 Al 2 12 B ) 5 1

3215

2.5 ZHBEXSW

R T i — 48R L8 DOM Ak 2 25 1 % A [ i AT 77 =X 19
Wi N7 HE B2 o 28 Ahal WO A Hh 200~450 nm X, g
17 4 240 AT AL B (2D-COS) . RS EATH IR . 5 4b 1
. 2D-COS 1y [a) 25 e 5 38 35 4045 B 3h e Fn e X g, g 3%
S RE BR O, X SNSRI B 1 Y 0l i S Ak Rk Ik A T 22
S U sz e Y AE PR A AN [ Sl 3 A5 25 22 (] A 5 5 B 1 T A A
k. 25 B2 AR 1Y O e — SO, 3 B A A B Ak 52 SCUE A OE 5
25 BF AR Ak D7 ) A [ B, U 2R AR B 58 XS T, [ 6
UV-Vis ([R5 (a) . F28 (3% E WA, N E LT, i
i Fe KA 434 200, 250 I 350 nm 443, [ B 0 B A 5 )
i A 250 nm>>350 nm>>200 nm,

3 45 i

(D Zad e 22 U AFE B U863 AL AL A0S AT 24 RE 42 e Lo

WA YL R & &, BRAS Rl L Oy . U H R it A B
BB 5 2Z AR, 30 B A BE B 2 R AIG - 83 7 A LT Y
T,

(2) PaFh b BT A 3V M A AL BT RY 48 Ah- T I D OO
T 2 R AE P, A ALIE R E BT AR S T 1 DOM g St
BE . RUIA P LA DOM 77 7 S 40 45 7 HLJE 5 16 A% B2
1o PR T RE D s s [RGB Ak 3 A 5% AR O % R 78
260~280 nm b4 WY 0, KB DOM & & [ v v] G 4 BUEE
45l

(3) i FH A LI 4L 3 i DOM th SUVA,;, . SUVA, .
SUV Aygo = FIRFAE A 147 125 T it JT A JIE Ab 35 R0 AS e A 4cb 342, 3%
BIH 43 DOM AL A2 B & L D5 | MRk Mk . A,/
Ay F Sars—pos FRAE I — 22 F WY1 3 A HILIE e A A B 4 25
£ DOM 254y iy 225, Bt A ALIE S 13 DOM (1 45 1
FERm R R/

#%). Acta Sci. Circum. (BRI, 2018, 38(9): 3662.

g BBk, Z5). Acta Ecologica Sinica (4 Z& 22 #), 2015, 35

s XWZE¥E, %5). Journal of Environmental Engineering Technology (¥

e, 25 44, %), Jiangsu Agricultural Sciences (VL.7R 4 BF2%), 2019, 47(3)

. W, ). Chinese Journal of Applied Ecology (Ji 4= & 2% 4R)

e UL S, B, Z5). Environmental Science(FRBER}E), 2015, 36(1): 151.

®, %), Acta Sci. Circum. (BRI . 2020, 40(7): 2528.
, %), Journal of Soil and Water Conservation(7K + #3224k . 2020,
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Response of Dissolved Organic Matter Chemical Properties to Long-Term
Different Fertilization in Latosol: Insight From Ultraviolet-Visible
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Abstract  Dissolved organic matter (DOM) is the most active part of the soil. which is important ecological environment
significance. It can provide a basis for soil fertilization management to clarify the impact of different fertilization methods on the
chemical properties of DOM. Based on different fertilization methods for four years, this experiment is combined with UV-
Visible absorption spectroscopy to explore the changes in dissolved organic matter chemical properties in soil. Four treatments
were set up in the experiment; CK (non-fertilization) ; CF (chemical fertilization) ; OG (organic fertilization) ; ST (straw). The
results show that, compared with the CK group, the DOC content of OG and ST are 95. 97 and 104. 89 mg » kg ', which are
129% and 141% of the CK group. On the contrary, the DOC content of CF is 15. 32 mg « kg™ ', which is 21% of the CK group.
OG significantly increase the content of colored dissolved organic matter (CDOM, represented by «(355)), which is 2. 76 times
that of the CK group. and there is a change in ST inconspicuous; CF significantly reduces the CDOM content, which was only
0. 55 times of the CK group. The application of OG caused redshift phenomenon in the ultraviolet absorption curve of soil,
indicating the application of OG can increase the conjugated double bond substances and the degree of humification of the soil
DOM; Compared with CK, the characteristic constants SUVA,;,, SUVA,;, and SUVAy, of DOM in OG were increased,
revealing that the application of organic fertilization could improve the aromaticity, hydrophobic components and humification
degree of DOM, the increase in straw treatment was not obvious, but the application of CF showed a significant decrease; The
absorbance ratio A, /Ay, was significantly increased compared to CK and CF, indicating that the application of chemical
fertilization reduced the DOM molecule, but OG and ST treatments did not change significantly; the application of straw resulted
in a significant increase in A /Agss » indicating that straw could effectively increase the content of protein and carbonhydrate in
DOM; Asy /Ay was greater than 3.5 under the application of OG and ST, and it showed this main soil DOM was rich in fulvic
acid, while under the application of CF, Asy /A, was significantly lower than 3. 5, showing that the main soil DOM was humic
acid. Application of CF showed Sy >1, Sp<C1 of CK. OG, and ST which also showed that organic fertilizer and straw could
increase molecular weight. In summary, the organic fertilization and straw can effectively increase the soil DOM content and
improve soil fertility; especially the application of OG, can increase the conjugated substances, humification degree, hydrophobic
ratio, aromaticity and molecular weight of soil DOM. On the contrary, long-term application of CF cause the fertility of the

cultivated layer reduced.
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